Boundaries or in-plane interfaces in two-dimensional (2D) materials will play a critical role in future device applications. For example, electronic and mechanical properties are affected by structure, chemistry, morphology, and location of a grain boundary [1,2]. By using microscopic tools, we recently demonstrated lateral coherence in an in-plane heterostructure of graphene and hexagonal boron nitride (BN) on samples staying on the growth substrate [3]. An atomic-resolution STEM can be an ideal tool to image the presumably atomically sharp graphene-BN interface, but contaminations introduced during the transfer process hinder its direct observation. In this study, we examined the contaminant-covered graphene-BN boundary using EELS in an aberration-corrected STEM, Nion UltraSTEM 100, equipped with a cold field emission electron source, a corrector of third and fifth order aberrations, and a Gatan Enfina spectrometer [4]. To avoid graphene and BN knock-on damage we operated the microscope at an acceleration voltage of 60 kV. A convergence semi-angle of 30 mrad, and 54 to 200 mrad collection semi-angles were used to obtain the medium angle annular dark field (MAADF) images. The EEL spectrum maps were collected with an energy resolution of ~350 meV. Direct observation of a boundary at atomic resolution requires a reliable method to free the graphene-BN interface of contaminants. We will discuss our current efforts on removing contaminants by in-situ annealing, thus revealing the buried graphene/BN interface. Our preliminary results indicate that regions of thousands of nanometer squares of clean graphene are produced during in-situ annealing. The method opens the door for the study of the long-range structure of 2D lateral heterostructure interfaces at the atomic scale.
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